At the moment only early detection of lung cancer offers a good prognosis for the patients.
INTRODUCTION
Lung cancer is a very common disease throughout the world, which has a dismal prognosis. The incidence of lung cancer is still rising in most parts of the world. Only early stages of lung cancer can be cured with a high probability [1] . Therefore tools for screening and early diagnosis are necessary [2] . For non-invasive screening X-ray of the thorax and sputum cytology were applied [3] [4] [5] [6] [7] and got inconclusive results. Therefore these methods are now reexamined [8] . In the meantime the computed tomography of the thorax is investigated [9] and improvements of the sputum cytology were developed like immune cytology using antibody staining and automated morphometrical analyses [10, 11] .
If there are suspicious results or the patient has a history suggesting a lung cancer, bronchoscopy is done. But bronchoscopy has a low sensitivity for early changes [12] . Therefore methods for improving the detection of early lesions are needed. Apart from autofluorescence systems (see [13, 14] and other articles in this issue) active fluorescence detection using photosensitizers is used. Early work was done with hematoporphyrin derivatives in therapeutic dosages [15] [16] [17] , but these efforts were limited by the skin phototoxicity of these substances. Therefore more sophisticated methods using two-wavelength systems or time-gated systems were applied [18] [19] [20] . The introduction of 5-aminolaevulinic acid (5-ALA) as an endogeneous photosensitizer [21] has changed the field and allows a very simple system for photodynamic detection of early tumorous or premalignant lesions in various organs such as the bladder [22] and the brain [23] . After the first reports ofthe use of 5-ALA on the skin and in the bladder we decided to examine the application of 5-ALA in the bronchial system. We examined the application of 5-ALA in three-dimensional miniorgans [26] , which are derived from biopsies of the bronchial wall. For these experiments these biopsies are taken in routine bronchoscopies and cultivated for 14 days. We found that after a short exposition 5-ALA is metabolized in these cultures with normal epithelium to protoporphyrin IX. This process has its maximum between one and two hours [27] . We were further interested in whether there is a difference between the normal epithelium and tumorous tissue. For these purposes we established a three-dimensional coculture system between the above-described system and invading tumor cells [28] . We found after a short exposition of 15 min a clear difference between the normal epithelium and the tumor. The maximum difference between the normal and the tumorous tissue was between about 100 and 200 min [29] . As 5-ALA is an acid, we were concerned about the possibility of bronchoconstriction after inhalation of this substance. We tested this situation in beagle dogs and found no evidence for a bronchoconstriction through the nebulization which lasted over 10 min with 25% 5-ALA diluted in saline. Figure 3 demonstrates as an example of the lung function parameters the course of resistance. PRELIMINARY CLINICAL RESULTS tangential illumination which is a little bit more non-specific.
MATERIALS AND METHODS
As protoporphyrin IX can be bleached by too much light, we begin the examination with the ALAmode. After this we perform a routine white light bronchoscopy. We take biopsies from all suspect regions on the white light bronchoscopy and the fluorescence bronchoscopy. Apart from these visible areas, random biopsies are also taken.
The method is very sensitive. Apart from big and necrotic tumors, all tumors, carcinomata in situ, and severe dysplastic areas show a positive red fluorescence. But there are also cases, in up to 50% of the circumscript areas of red fluorescence, which are only bronchitic or only mildly dysplastic. There are suggestions that these lesions are highly proliferating or genetically altered regions of the epithelium according to the findings in urology [30] .
Since autofluorescene excitation ranges from 380 to 460 nm, fluorescence of protoporphyrin IX can be seen together with the autofluorescence. Our first experiments in patients show that the fluorescence diagnosis using protoporphyrin IX fluorescence and autofluorescence is possible and feasible. Whether we really get a better specificity using a combination with autofluorescence (AF-mode/AF-filters) is being tested in a pilot-study. Figure 5 demonstrates a normal fluorescence of a bronchus in a bronchoscopic picture. In Figure 6 (a) and (b) the bronchoscopic pictures of a pathologic fluorescence and the corresponding white light bronchoscopy of a neoplastic lesion can be seen. 
